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TITLE 

Assembly for Mounting a Monitoring Device on a License Plate 



BACKGROUND 

5 Field of Invention 

The present invention relates to a frame on a license plate of a vehicle. 
More particularly, the present invention relates to an assembly for mounting a 
monitoring device on a license plate of a vehicle. 



1 0 Description of Related Art 

It is desirable to provide a driver of a vehicle with some information 
associated with, representing, or describing a portion of the area surrounding 
the vehicle or the environment in which the vehicle is disposed within, thereby 
identifying potential threats, objects, or hazards to the driver and significantly 

15 improving the driver's ability to avoid an accident or other misfortune. 

Some efforts have been previously made to improve the driver's 
awareness or knowledge of the vehicle's environment. Conventionally, these 
prior efforts include providing and selectively installing devices such as mirrors, 
lights, or windows upon the vehicle, in order to improve the driver's range of 

20 vision. These devices and/or assemblies provide the driver with information 
concerning only a rather limited portion of the vehicle environment and often 
include a number of undesirable "blind spots" or areas for which no information 
or image is provided. 

Another method or technique of increasing the driver's awareness or 

25 knowledge of the area proximate to the vehicle requires the installation of a 
sensor system upon and/or within the vehicle. Particularly, the sensor system 
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provides certain information to the driver and warns the driver if the vehicle is 
close to colliding an object. The sensor system may comprise a monitoring 
device installed on the bumper bar at the rear of the vehicle. Being installed 
in this way, the monitoring device is easily damaged by collision. 

5 

SUMMARY 



An assembly is provided for mounting a monitoring device on a license 
plate and a rear of a vehicle, wherein the license plate has a boundary and two 

10 first holes, and wherein the first holes has a first distance therebetween. The 
assembly comprises a frame, two extending pieces and two bolts. The frame 
has a shape substantially the same as the boundary of the license plate, 
wherein the frame has a second hole surrounding the monitoring device. The 
extending pieces respectively have third holes, wherein the third holes have a 

15 second distance therebetween, and wherein the second distance is 
substantially the same as the first distance between the first holes of the 
license plate. The bolts are for fixing the frame on the license plate through 
the third holes and the first holes. 

Preferably, the frame has a shape of a rectangular or a bar. Moreover, 

20 the assembly further comprise a first piece, a second piece and third piece, 
wherein the first piece touches the rear of the vehicle, the second piece is 
between the frame and the first piece, and the third piece is between the first 
and the second pieces. In addition, the assembly further comprise a cap on 
the second hole. 

25 It is to be understood that both the foregoing general description and 

the following detailed description are by examples, and are intended to provide 
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further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 The accompanying drawings are included to provide a further 

understanding of the invention, and are incorporated in and constitute a part of 
this specification. The drawings illustrate embodiments of the invention and, 
together with the description, serve to explain the principles of the invention. 
In the drawings, 

10 FIG. 1 is a graphic drawing of the invention herein in an actual implement. 

FIG. 2 is a front view of an assembly for mounting a monitoring device on 
and adjacent to the boundary of a license plate according to the present 
invention. 

FIG. 3 shows a schematically three-dimensional structure of the assembly 
15 according to the present invention. 

FIG. 4 is a front view of an assembly having a shape of a bar according to 
the present invention. 

FIG 5D is schematically three-dimensional view of an assembly and a 
license plate according to the present invention. 
20 FIG. 5A-5D is a process flowchart illustrating a method of using the 

assembly according to the present invention. 

FIG. 6 is a schematically side view of an assembly according to the 
present invention. 



25 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Reference will now be made in detail to the present preferred 

3 
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embodiments of the invention, examples of which are illustrated in the 
accompanying drawings. Wherever possible, the same reference numbers 
are used in the drawings and the description to refer to the same or like parts. 
EXAMPLE I 

5 FIG. 5D is schematically three-dimensional view of an assembly and a 

license plate according to the present invention. Referring to FIG. 5D, the 
assembly 300 for mounting a monitoring device 302 on and adjacent to the 
boundary 306 of the license plate 304 for a vehicle 100 (FIG. 1). The 
monitoring device 302 helps a vehicle driver to know if the rear 308' (FIG. 1) of 
10 the vehicle 100 will collide solid objects during the vehicle 100 is reversed. 
The viewing angle of the monitoring device 330 (FIG. 5D) is, for example, 
about 150 degrees in a horizontal plane and about 90 degrees in a vertical 
plane. Other exemplary parameters of the monitoring device 330 are as 
follow: 

15 



4 
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Items 



Parameters 



Number of effective pixels NTSC: 512(H)*492(V); PAL:512(H)*582(V) 
Sensor 1/3 inch - type CCD. Sensor Dia:150 (1.5 mm), 

Hor:115.8, Ver:86.2 
>250,000 pixels / 10 bit A/D Converter 
1.0 LUX/F1.2 
More than 48 dB 

A.E: auto electronics shutter 1/60 s (1/50 

s)-1/1 00000 s 
1 .0 Vp-p composite video. 75(OHM) load 
. 180 mA, 2.4W(max) 
Operation temp/Storage temp -30°C to 80°C /-40°C to 85°C 
Supply voltage DC 12V, 180 mA(+/-10%) 

15 Horizontal/Vertical A Angle Minimum 104°+-27 Minimum 80°+-2° 



10 



Resolution / Digitalis 
Minimum illumination 
S/N ratio 
Exposure 

Video output 
Power consumption 



According to the present invention, the assembly 300 comprises, for 
example, a frame 310 having a circular hole 312 (FIG. 2) suitable for installing 
the monitoring device 330 (FIG. 5D). The front portion of the monitoring 

20 device 302 may have a lens exposed by the circular hole 312 (FIG. 2). This 
frame 310 is called, for example, i-CAM, Template, Camplate, Cam-in-Frame 
or CARCam-in-Frame. The V of i-CAM substantially means "in", "including", 
"involving" or "installing". 

The frame 310 has a shape of, for example, a rectangular 310' which size 

25 is substantially the same as the boundary 306 of the license plate 304. More 
specifically, the rectangular frame 310 may have a size of about, for example, 

5 
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380 x 170 mm, and have a width of about, for example, 10-20 mm, and 
preferably about 15 mm. The width of the rectangular frame 310 is preferably 
smaller than 40 mm, thereby ensuring that no word or sticker on the license 
plate is shielded by the frame 310 when the frame 310 is aligned with the 
5 license plate 304. The word is, for example, the name of a state in U.S (e.g., 
CALIFORNIA; reference number 334). The sticker is, for example, a proof of 
completing tax payment or exhaust examination. The proof is conventionally 
stuck on the sides of the word 334, which word is often printed on the upper 
portion of the license plate 304. 

10 The upper portion of the frame 310 may have a circular hole 312 (FIG. 2) 

suitable for positioning the front portion of the monitoring device 302. In a 
plane vertical to the ground and to the rear 308 (FIG. 1) of a vehicle 100, the 
angle between the monitoring central line and a horizontal line is ranging from, 
for example, about 0-70 degrees. The angle, more preferable, is about 0-60 

15 degrees. The most preferable angle is, for example, about 45 degrees. In 
such an angle, the monitoring device 302 (FIG. 5D) detects solid objects near 
the rear 308 (FIG. 1 ) of the vehicle 100 during the vehicle 100 is reversed. 

The monitoring device 302 (FIG. 5D) is, for example, connected to an 
image displaying mechanism or an alarming mechanism for notifying the driver 

20 that the vehicle 100 (FIG. 1) is almost colliding solid objects near the rear 308' 
of the vehicle 100, and therefore preventing the vehicle 100 from colliding the 
solid objects. The mechanism may accept signals from the monitoring device 
302 in, for example, a wireless way. 

Note that the preferable angle depends on the positioning way of the 

25 license plate 304. Before using the present invention, some license plates 
are positioned in a direction not substantially vertical to the ground, and some 



Ref No. JOHN-02 

license plates are imbedded into the rears of the vehicles. For those license 
plates, the preferable angle can be amended to clearly monitor solid objects 
near the rear of the car. 

Each of the license plates imbedded into the rear of a vehicle often have a 
5 lower boundary almost touching the body of the vehicle. In other words, the 
space between the body and the license plate is sometimes not enough to 
accept lower portion of the frame. Because of the space consideration, the 
frame, as shown in FIG. 3, can alternatively have a shape of a bar having no 
lower portion of the rectangular frame 310' (FIG. 5D), thereby facilitating a user 

10 to fix the frame 300" (FIG. 4) on the license plate 304 (FIG. 5D). The 
bar-shaped frame 300" may have a size of about, for example, 380 x 40 mm. 
This bar-shaped frame 300" is called, for example, i-CAM, Template, Camplate, 
Cam-in-Bar or CARCam-in-Bar. The T of i-CAM substantially means "in", 
"including", "involving" or "installing". 

15 Referring to FIG. 5D, the monitoring device 302 may comprise a sensor 

and comprises no motherboard, wherein the motherboard being connected to 
the sensor is installed into the vehicle 100 (FIG. 1). The motherboard is 
connected to the sensor through, for example, a signal line. 

Referring to FIG. 5D, the assembly 300 may comprise a first piece 324. 

20 The first piece 324, connecting to the frame 310, is designed to touch the rear 
308 (FIG. 1) of the vehicle 100. The assembly 300 (FIG. 5D) may further 
comprise a second piece 326 connecting to the frame 310 and being located 
between the frame 310 and the first piece 324. By locating the second piece 
324 in this way, the monitoring device 302 can be positioned substantially into 

25 the assembly 300. The monitoring device 302 has a shape of, for example, a 
circular cylinder. The cylinder-shaped monitoring device 302 has a length of 
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about, for example, 1-80 mm, and preferably about 40 mm. Corresponding to 
the monitoring device 302, the second piece 326 has a length of about, for 
example, 1-80 mm, and preferably about 40 mm. 

Still referring FIG. 5D, the first and second pieces 326, 324 are connected 
5 through, for example, a third piece 328 located between the two pieces 326, 
324. The three pieces 324, 326, 328, can be simultaneously formed by a 
molding technology, increases the distance between the frame 310 and the 
rear 308 (FIG. 1 ) of the vehicle 100 and increases the strength of the assembly 
300. By increasing the distance between the frame 310 (FIG. 5D) and the 

10 rear of the vehicle, the angle between the monitoring central line and the 
horizontal line can be adjusted to be a predetermined value. 

Referring to FIG. 5D, the frame 310 can be fixed on the license plate 304 
by adhering them to each other. Alternatively, the assembly 300 may further 
have two bolts 314 (FIG. 5E). The bolts 314, through two tap holes 316 of the 

15 frame 310, are for a user to fix the frame 310 on the license plate 304. The 
distance between the tap holes 316 is substantially the same as the distance 
between the holes 336 (FIG. 5D) of the license plate 304, wherein the holes 
336 of the license plate 304 are for fixing the license plate 304 on the rear of 
the vehicle. Between the holes 336 of the license plate 304, the name of a 

20 state 334 is conventionally printed on the license plate 304. To prevent from 
shielding the name of the state 334, the frame 310 may further comprise two 
extending pieces 332 for forming the tap holes 316. The extending pieces 
332 are connected to the upper portion of the frame 310, and can be formed 
simultaneously with the formation of the first, second and third pieces 324, 326, 

25 328 by a molding technology. The extending pieces 332, the first, second 
and third pieces 324, 326, 328 and the frame 310 can be formed of, for 
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example, metal. The metal can be aluminum. Alternatively, they can be 
formed of plastic coated with metal. The plastic is, for example, ABS plastic. 
The coating metal is, for example, chromium. 

In addition to the extending pieces 332, a cap 330 can be formed on the 
5 circular hole of the frame. The cap, covering the front portion of the 
monitoring device 302, has a front boundary 330a substantially downward and 
thereby contributing to the above-mentioned preferable angle. In other words, 
the cylinder-shaped monitoring device 302 is commonly fixed by the inner 
surface of the cap 330 and the circular hole 312 (FIG. 2) of the frame 310. 
10 For installation of the cylinder-shaped monitoring device 302, the third piece 
328 may have an opening close to the rear portion of the installed monitoring 
device 302. 

The frame 310, the pieces 324, 326, 328 connecting to the frame 310, and 
the monitoring device 302 having a length of about 40 mm have a total weight 
15 of about 320g. If the frame 310 is alternatively to be a bar-shaped frame (FIG. 
4), the total weight would be about 31 Og. 

Corresponding to the distance between the frame 310 and the rear 308 
(FIG. 1) of the vehicle 100, the top of the license plate 304 is also departed 
from the rear 308 of the vehicle 1 00 in a small distance. The small distance is 
20 about, for example, 5-80 mm, and is about 40 mm preferably. Corresponding 
to the small distance, each of the bolts 314 (FIG. 5E) has a length of about, for 
example, 50 mm. 

FIG. 5A-5D is a process flowchart illustrating a method of using the 
assembly according to the present invention. Referring to FIG. 5A, for 
25 subsequent mounting steps of the frame 31 0 (FIG. 5D) on the license plate 304, 
the user may loosen the bolts 502 (FIG. 5A) originally fixed on the license plate 
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304. After the bolts 502 are loosened, the user can take off the license plate 
304 from the vehicle and then form a gap 320 (FIG. 5D) adjacent to the 
boundary 306 (FIG. 5A) of the license plate 304. The top of the gap 320 (FIG. 
5D) is preferably wider than the bottom of the gap 320, thereby easily 
5 accepting the monitoring device 302. The gap 320 is formed by, for example, 
cutting the license plate 304 (FIG. 5C) to form two small slits 504 adjacent to 
the boundary 306 of the license plate 304, and folding the portion 506 of the 
license plate 304 between the slits 504 back and down to hide the folded 
portion 506 on the rear of the license plate 304. A paper plate 508 (FIG. 5B) 

10 may be provided for the user to cover the license plate 304 before it is cut. 
The paper plate 508 may have a gap 510 and a shape substantially the same 
as the shape of the upper portion of the license plate 304. After aligning the 
paper plate 508 with the upper portion of the license plate 304, the user can 
cut the license plate 304 along the two sides of the gap 510 on the paper plate 

15 508, thereby forming the desired slits 504 (FIG. 5C) of the license plate 304. 

Returning to FIG. 5D, the gap 320 adjacent to the boundary 306 of the 
license plate 304 has, for example, a depth enough to partially accept the 
monitoring device 302. After positioning the front side of the license 304 on 
the backside of the frame 310, the user may align the holes 336 of the license 

20 plate 304, the tap holes 316 of the frame 310 and the holes on the rear of the 
vehicle with each other, and then tighten another two longer bolts 314 (FIG. 5E) 
to fix the frame 310 on the license plate 304 and the rear of the vehicle. The 
longer bolts 314 are also the above-mentioned bolts of the assembly. 

25 EXAMPLE II 

Referring to FIG. 5D, an assembly 300 is provided for mounting a 

10 
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monitoring device 302 on a license plate 304 of a vehicle 100 (FIG. 1), wherein 
the license plate 304 has a boundary 306, and wherein the vehicle 100 (FIG. 1) 
has a rear 308. The assembly 300 (FIG. 5D) comprises a frame 310 having a 
first hole 312 (FIG. 2) surrounding the monitoring device 302 (FIG. 5D). The 
5 assembly 300 may further comprise a device 31 8 (FIG. 5E) for fixing the frame 
300 (FIG. 5D) on the license plate 304 to position the monitoring device 302 on 
and adjacent to the boundary 306 of the license plate 304. The monitoring 
device 302 is adjacent to the boundary 306 by, for example, cutting the license 
plate 304 to form a gap 320 on the boundary 360 of the license plate 304 

10 before fixing the frame 310 thereon. After the frame 310 is fixed on the 
license plate 304, the monitoring device 302 is positioned, for example, in the 
gap 320 of the license plate 304. 

Preferably, the assembly 300 comprises a spacer 322 between the first 
hole 31 2 (FIG. 2) and the rear 308 (FIG. 1 ) of the vehicle 1 00. The spacer 322 

15 (FIG. 5D) comprises a first piece 324 touching the rear 308 (FIG. 1) of the 
license plate 304 (FIG. 5D), a second piece 326 between the frame 310 and 
the first piece 324, and a third piece 328 between the first and the second 
pieces 326, 324. More preferably, the assembly 300 further comprise a cap 
330 on the first hole 312 (FIG. 2). Moreover, the assembly 300 (FIG. 5D) 

20 further comprise two extending pieces 332 connected to the frame 310, 
wherein the extending pieces 332 respectively have tap holes 316. In 
addition, the device 318 (FIG. 5D) may comprise two bolts 314 for fixing the 
frame 300 (FIG. 5D) on the license plate 304 through the tap holes 316. The 
frame 310, the first, second and third pieces 328, 326, 324 and the extending 

25 pieces 332 can be made of the same material by a molding technology. 

It is to be understood, however, that even though numerous 

li 
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characteristics and advantages of the present invention have been set forth in 
the foregoing description, together with details of the structure and function of 
the invention, the disclosure is illustrative only, and changes may be made in 
detail, especially in matters of shape, size, and arrangement of parts within the 
5 principles of the invention to the full extent indicated by the broad general 
meaning of the terms in which the appended claims are expressed. For 
example, the spacer of the invented assembly is not limited to be between the 
first hole and the "rear 1 ' of the vehicle. The spacer may alternatively be 
between the first hole and the "front" of the vehicle where another license plate 
10 may be mounted thereon. 
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